The systemic inhibition of nitric oxide production rapidly regulates TRH mRNA concentration in the paraventricular nucleus of the hypothalamus and serum TSH concentration. Studies in control and cold-stressed rats.
Neurons of the paraventricular nuclei of the hypothalamus (PVN) that synthesize the peptide thyrotropin releasing hormone (TRH) control energy homeostasis. Identifying the circuits which regulate these neurons is critical to fully understand integration of metabolic information and the mechanisms that set thyroid hormone levels. We tested the hypothesis that nitric oxide (NO) acutely controls PVN TRH expression and thyrotropin (TSH) secretion by the anterior pituitary. The subcutaneous treatment of rats with N(G)-nitro-L-arginine methyl ester (L-NAME), an inhibitor of NO synthases, enhanced PVN TRH mRNA and medio-basal hypothalamic TRH levels, and reduced serum TSH concentration. Analysis of the effect of a NO donor in primary cultures of hypothalamic or anterior pituitary cells suggested that the effect of NO includes a direct action on hypothalamic neurons. The cold stress-induced increase in TSH release was inhibited by sc L-NAME. Therefore, production of NO may control the activity of the hypothalamus-pituitary-thyroid axis.